ABSTRACT
INTRODUCTION

50
The Florida Everglades is a large freshwater subtropical wetland at the southern end 51 of the Florida peninsula (Fig. S1) , and it was estimated to harbor the largest single body 52 of organic soils in the world at one time, covering over 8,000 km 2 (1) . Wetlands, to be cooperative via a syntrophic relationship when SO 4 2-is limiting (27, 28 method with Bootstrap analysis (1,000 re-samplings).
155
The deduced amino acid sequences were assigned to operational taxonomic units
156
(OTUs) based on the per cent differences between the sequences (e.g., 1%, 5%, 10%) curve analysis (increasing the temperature from 60 to 95°C in 0.5°C increments every 10 187 seconds) when the PCR amplification was completed.
188
Copy numbers of dsrB were estimated using primers DSRp2060F . PCR efficiency measured using standard plasmin DNAs under 199 the above described condition for mcrA and dsrB was 93.4 to 96.7% (Table S2) . accounted for in this study (Table S3) .
297
The 96 OTUs were distributed within the orders Methanomicrobiales (MM),
298
alvus Mx1201 retrieved from genomes derived from a human gut (54) (Fig. 1) ).
372
The dsrB copy numbers were significantly higher than T-M mcrA copies in numbers were positively correlated with TP concentrations (Fig. 4) . dsrB copy numbers concentrations, while MST% and MB% were negatively correlated with those parameters.
389
Gene expression level of mcrA and dsrB. In order to assess the extent to which the 390 genes were transcribed, RT-qPCR for mcrA and dsrB, and potential activity for decreasing MST% while increasing MM%.
493
The soil incubation study using MoO 4 2-as a SRP inhibitor provides evidence that observed in the MoO 4 2-treatments (Fig. 7) supports this contention, which is in good 503 agreement with the aforementioned increase in AM caused by SRP inhibition.
504
The specific interactions between SRP and methanogens can be quite complex. without MoO 4 2-that SAO was not significant in our samples (data not shown).
513
It should be noted that other factors, such as differences in organic carbon quality,
514
may also impact the relative proportions of AM and HM (68). We also expected that P 515 concentration may be an important factor governing methanogen composition responding
516
AM and HM, likely through increased primary productivity and carbon input to the soil.
517
Increases in P concentrations correlated with increases in the population size of 518 methanogens, such that a positive correlation between mcrA copies with P concentrations 519 was observed (Fig. 4) . However, the P gradient was not related to the relative were observed in our studies.
535
In conclusion, the numbers and structures of dsrB and mcrA, and their respective 
